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Abstract
OBJECTIVE: To investigate the influence of heated
moxa sticks ("moxibustion") and Daiwenjiu oint-
ment (DO) on changes in temperature and blood
perfusion volume on the skin of the backs of
healthy subjects.
METHODS: DO was spread on the left side of the
body, and the right side of the body was treated
with a heated moxa stick. Images denoting blood
perfusion and body temperature were collected
7-8 cm lateral to the spinous process of the sixth
thoracic vertebra using laser speckle contrast imag-
ing (LSCI). Data obtained from eight-frame images
were analyzed and used to calculate the mean
blood perfusion volume. Simultaneously,
blood-perfusion images were collected from the
body surface and used to compare the change in
blood flow on the body surface and the actual posi-
tion of imaging.
RESULTS: After moxibustion, a rapid increase in
blood perfusion volume and body temperature
was noted in the local skin surface. The maximum
blood perfusion volume and body temperature
was noted at 20 min (P<0.05). At 80-110 min after
the spreading of DO, a gradual increase was noted
in blood perfusion volume (P<0.05) and body tem-
perature (P<0.05) compared with the baseline lev-
el. The maximum blood perfusion volume was at
110 min.
CONCLUSION: Using LSCI, these data revealed a
rapid and sharp increase in blood perfusion vol-
ume and body temperature after treatment with
moxibustion, but the respective changes seen in
the DO group were gradual and moderate.
© 2014 JTCM. All rights reserved.
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INTRODUCTION
"Moxibustion" is a Traditional Chinese Medicine
(TCM) therapy using moxa made from dried Aiye (Fo-
lium Artemisiae Argyi). It is used widely because of its
health-giving characteristics: warming meridians; dis-
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persing cold; dredging meridians; activating blood cir-
culation; eliminating numbness; nurturing Yin and
Yang; disease prevention. Moxibustion is considered to
be an important supplement to acupuncture. Recently,
extensive studies have been undertaken to investigate
the efficacy of moxibustion on disorders of the: ner-
vous system,1-5 endocrine system,6-10 immune system,11-13
and microcirculation.14-17
Suppliers usually age Artemisia argyi and grind it up to
a "fluff". Practitioners burn the fluff or process it into a
cigar-shaped stick. They can use it indirectly, with acu-
puncture needles, or burn it onto a patient's skin. The
heat generated by the burned moxa has an important
role in moxibustion.18 It is well known that heat can
penetrate the epidermis and even subcutaneous tissues
and muscular layers.19 The efficacy of such treatment
has been demonstrated in certain diseases, but it has
limitations (e.g., air pollution and the hazards associat-
ed with heating mixtures in an open fire).
Recently, a new moxa substitute that can be placed on
skin, "Daiwenjiu ointment (DO)", has been used in
the treatment of certain diseases. However, studies
comparing the clinical efficacy of DO and moxibus-
tion are lacking.
In the present study, the temperature and blood perfu-
sion volume (BPV) of skin was determined after treat-
ment with moxibustion or DO. This study was under-
taken to provide information on the clinical efficacy of
DO and moxibustion.
MATERIALS ANDMETHODS
Ethical approval of the study protocol
The study protocol was approved by the Ethics Com-
mittee of the Institute of Acupuncture and Moxibus-
tion of the China Academy of Chinese Medical Sci-
ence (Beijing, China). All patients provided written in-
formed consent to be included in the study.
Subjects
Ten healthy subjects (7 males; 20-30 years) were en-
rolled in this study between 15 March and 15 April
2014. Individuals who were allergic to moxibustion
and/or DO and those with skin lesions at the test sites
were excluded from the study.
Study design
Before the study, volunteers were required to expose
their backs and sit motionless for 15 min. Room tem-
perature was maintained at 25℃-27℃. Direct sunshine
or infrared radiation was not allowed to enter the
room, which was isolated from the external environ-
ment and not ventilated.
DO (Hunan Feige Pharmaceutical Co., Ltd., Xiang-
tan, China) was spread (area, 5 cm × 7 cm) on the left
side of the body. Moxibustion using a moxa stick (Bei-
jing Tongrentang Bozhou Chinese Medicine Co., Ltd.,
Beijing, China) was undertaken on the right side of the
body. The moxa stick was 2-3 cm above the body sur-
face with a heating area of 5 cm × 7 cm. After heating
for 20 min using the moxa stick, images of blood perfu-
sion and body temperature were taken on each side of
the body using laser speckle contrast imaging (LSCI).
Then, the moxa stick was removed (DO remained on
the left side of the body). Images depicting blood perfu-
sion and body temperature were collected at 50, 80,
110 and 140 min.
Images denoting blood perfusion and body tempera-
ture were collected 7-8 cm lateral to the spinous pro-
cess of the sixth thoracic vertebra. LSCI was undertak-
en using a Fast Full-Field Laser Doppler Perfusion sys-
tem (Moor Instruments Ltd., Axminster, UK). The dis-
tance between the scanning position and scanning lens
was set at 30-50 cm. Micro-focus function was modu-
lated to obtain clear images. A low density was chosen.
A continuous collection model was used at 25 frames
per second with an interval of 1 s. The time of expo-
sure was set at 16 ms. A WP-1 type of infrared thermo-
graph with a temperature resolution of 0.08℃ was ap-
plied for the collection of thermal images. The distance
between the scanning position and scanning lens of the
thermograph was set at 2 m.
Data obtained from eight-frame images were analyzed
and used to calculate the mean BPV. Simultaneously,
blood-perfusion images were collected from the body
surface and used to compare the change in blood flow
on the body surface and the actual position of imaging.
LSCI could be used to display blood flow using dynam-
ic laser speckle effects.20 LSCI has been validated as a
method to record real-time changes in microcircula-
tions accurately.21
The thermographic imaging system was inputted into
a personal computer to store infrared and thermal im-
ages. Hence, the distribution and change in body tem-
perature using color images could be displayed. Data
analyses were conducted using the 3.41 program (Bei-
jing Photoelectronic Technology Application Research
Institute, Beijing, China).
Statistical analyses
Data are the mean ± standard deviation. SPSS v17.0
(SPSS Inc., Chicago, IL, USA) was used for data analy-
ses. The Student's t-test was carried out for group com-
parisons. P<0.05 was considered significant.
RESULTS
Effects of moxibustion and DO upon skin sensitivity
Skin sensitivity to DO varied among subjects. Subjects
reported sensations of "warmth" and "slight burning
pain" upon the local skin surface 50 min after the ex-
periment began. The intensity of these sensations in-
creased with treatment duration of DO, and was toler-
ated by subjects. Gradual reductions of these sensa-
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tions were reported after termination of treatment.
Ninety minutes after removal of DO, skin color and
the sensation of warmth returned to normal levels.
For subjects who underwent moxibustion, a rapid in-
crease in temperature (in a moderate and tolerable
range) was reported at the local skin surface. The skin
surface had a "flushing" appearance. Once moxibustion
was terminated, a gradual decrease in temperature was
reported, which returned to a normal range 30 min af-
ter termination of treatment.
Effects of moxibustion and DO upon blood perfusion
LSCI revealed a significant increase in BPV in local
skin tissues after treatment with DO and moxibustion
(P<0.05) (Figure 1). In the DO group, a gradual in-
crease in BPV was noted at 80-140 min compared
with the baseline level (P<0.05). The maximum BPV
was noted at 110 min. For the moxibustion group, a rap-
id increase in blood flow was reported in the local skin
surface. Maximum blood flow was noted at 20 min,
which was 2.5-fold greater than that of the baseline lev-
el (287±133 vs 73±13, P<0.001). After removal of the
heated moxa stick, a sharp decrease in local blood flow
was noted. A significant difference in blood flow was
not observed at 110 and 140 min (P>0.05) (Figure 1,
Table 1).
Effects of moxibustion and DO upon temperature
Remarkable increases in body temperature in skin tis-
sues were noted in both groups. For the DO group, a
gradual increase in temperature was noted. Compared
with the baseline level, significant differences in tem-
perature were noted at 50 and 140 min (P<0.05-0.01).
For the moxibustion group, an increase of temperature
(≤3.8℃) was noted at 20 min. Sharp decreases in skin
Figure 1 Effects of moxibustion and Daiwenjiu ointment (DO) on blood perfusion volume
A: control, B-F treated with DO at different times. B: 20 min; C: 50 min; D: 80 min; E: 110 min; F: 140 min. G: control, H-K treated
with moxibustion at different times. H: 20 min; I: 50 min; G: 80 min; K: 110 min; L: 140 min. M: the picture after treatment, on the
left is the DO side, on the right is the moxibustion side; N: moxibustion blood perfusion volume; O: Daiwenjiu ointment blood per-
fusion volume. Compared with 0 min in the same group, aP<0.05, bP<0.001.
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Table 1 Blood perfusion volume after treatment with moxi-
bustion or Daiwenjiu ointment (n=10, xˉ ±s)
Notes: blood perfusion volume of Daiwenjiu ointment group in
the 20, 50, 80,110, 140 min. Compared with 0 min in the same
group, aP<0.05. Blood perfusion volume of Moxibustion group
in the 20, 50, 80, 110, 140 min. Compared with 0 min in the
same group, aP<0.05, bP<0.001.
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temperature were noted once the heated moxa stick
was removed. Significant differences were noted at 20,
50, 80, and 110 min in the temperature of the local
skin surface compared with the baseline level (P<
0.001-0.01) (Figure 2, Table 2).
DISCUSSION
We found that local temperature and BPV increased af-
ter treatment with DO and moxibustion using a heat-
ed moxa stick. Our previous investigation suggested a
positive correlation between local skin temperature and
BPV in healthy subjects undergoing scraping therapy.22
Thermostimulation can: improve the microcirculation;
promote exchanges between food and metabolites in vi-
vo; maintain homeostasis; regulate the functions of or-
gans and tissues.23 In addition, the microvessel dilata-
tion induced by thermal effects can: increase the oxy-
gen supply in blood; promote intracellular and extracel-
lular environments in tissues; enhance the metabolism
in local tissue.24,25
Time (min)
0
20
50
80
110
140
Daiwenjiu ointment
33.6±0.7
33.7±0.7
34.2±0.9a
34.4±0.9b
34.5±0.8b
34.3±0.6b
Moxibustion
33.6±0.7
37.4±0.6c
34.8±0.6c
34.3±0.5c
34.0±0.5b
33.8±0.4
Table 2 Temperature changes after treatment with moxibus-
tion or Daiwenjiu ointment (n=10, xˉ ±s)
Notes: temperature of Daiwenjiu ointment group in the 20, 50,
80, 110, 140 min. Compared with 0 min in the same group, aP<
0.05. Temperature of Moxibustion group in the 20, 50, 80,
110, 140 min. Compared with 0 min in the same group, bP<
0.01, cP<0.001.
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Figure 2 Effects of moxibustion and Daiwenjiu ointment (DO) on body temperature
A: control, B-F: 20, 50, 80, 110, and 140 min after treatment with moxibustion or DO. B: 20 min after DO on the left and moxibus-
tion on the right; C: 50 min after DO on the left and moxibustion on the right; D: 80 min after DO on the left and moxibustion on
the right; E: 110 min after DO on the left and moxibustion on the right; F: 140 min after DO on the left and moxibustion on the
right; H: Daiwenjiu ointment temperature; H: moxibustion temperature. Compared with 0 min in the same group, aP<0.05, bP<
0.001, cP<0.01.
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b
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We found that moxibustion helped to promote the lo-
cal microcirculation through thermostimulation. The
heat generated during treatment using DO or moxibus-
tion helped dissociation of large molecules into smaller
molecules. The energy liberated during this process can
promote cellular activity and surface tension.26 The
unique thermal effects demonstrated by moxibustion
can enhance cellular metabolism and regulate the physi-
ological function of organs.
DO is a TCM comprising essential oils derived from
the evergreen tree Rougui (Cortex Cinnamomi Cassiae),
peper, and garlic. DO has been used to treat various
diseases. The synergistic reactions among these compo-
nents [e.g., blood-activating properties of Rougui (Cor-
tex Cinnamomi Cassiae) to promote menstruation;
pain-relieving effects of peper; dispersing effects of gar-
lic] are the foundations for the functions of DO.26,27
Recently, several studies reported the effects of vesicu-
lating moxibustion with DO on the pulmonary ventila-
tion of asthmatic children.28,29 In the present study, for
those undergoing treatment with DO, a gradual in-
crease in temperature was induced through stimulation
of acupoints and diseased regions. In addition, in-
creased BPV was observed, which resulted in increases
in the microcirculation of local skin tissues and en-
hancement of metabolism. The thermal effect was
long-lasting and non-labor-intensive. Therefore, fur-
ther application of DO in clinical practice is recom-
mended.
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